Half of the productive forest area in Sweden is owned by small-scale private forest owners. However, there is a lack of comprehensive information that would allow categorizing small-scale private forest owners according to their management strategy. In this study, we surveyed small-scale private forest owners in Sweden to determine the proportions who applied various management strategies. We analyzed the results using chi-square tests to identify the most relevant factors affecting the management strategy choices of individual forest owners. We found that -soft‖ factors, such as the importance of income from the forest, membership in a forest owners' association, certification and an interest in and knowledge of forestry issues, had a stronger impact on the choice of management strategy than most -hard‖ factors related to the owner or the property, such as gender and distance between the owner's residence and the property. However, property size was the most important factor and was associated with the importance of income derived from the forest and several other soft factors.
Introduction
Most small-scale private forest owners are not exclusively driven by profit, but instead, have diverse objectives for their forests, including recreation, monetary gain, potential as a residential location, family legacy and nature protection [1] [2] [3] . In Sweden, half of the productive forest area is owned by small-scale, non-industrial, private forest owners. Following changes to the Forestry Act in 1994, management decisions are largely the responsibility of the forest owner [3, 4] . The forest management choices of private forest owners can have a decisive impact on forest composition and structure and, thus, on many ecosystem functions and services, such as wood supply, carbon storage, recreational values and biodiversity. Therefore, understanding forest owner behavior is vitally important for policy makers and forest planners. Moreover, private forest ownership is changing, as fewer forest owners are farmers, a greater proportion is female and more are living a long distance from their property. Thus, more owners are becoming less financially dependent on their forests and are increasingly separated from their land [3, 5, 6 ]. This will probably influence how they choose to manage their forest. Nordlund and Westin [7] found differences in forest values and attitudes towards forest management between resident and non-resident owners and between male and female owners in Sweden. The authors conclude that an increase in the share of female forest owners could lead to a change in forest management.
The objectives, attitudes and decision-making styles of private small-scale forest owners have been investigated in Europe and elsewhere over the last 25 years, leading to the development of many different forest owner typologies [3, [8] [9] [10] [11] [12] [13] [14] [15] . These studies focused on the objectives and values of private owners, but rarely on actual management practices [16, 17] . Since the relationship between objectives and harvesting behavior is not straightforward [11] , it is difficult to determine the silvicultural strategies employed simply based on forest owners' objectives.
An alternative to relating the harvesting behavior of non-industrial private forests owners to their ownership objectives is to link management activity levels to forest holding size and different categories of owners. Property size has been shown to correlate with harvest intensity in a number of studies already in the early non-industrial private forest research literature [18] . In recent studies, research in Sweden focused on different categories of forest owners. For example, forests owned by men are reported to have been managed more actively than those owned by women [19] , with more frequent harvesting, cleaning and supplementary planting. However, the owner's gender has been found to have no effect on planting and mechanized scarification [20] . Differences in management activities between male and female owners observed in 1992-1994 were still present in [2003] [2004] [2005] [2006] [21] . Older owners were less likely to harvest or actively manage their forests than younger owners [20] , and owners who bought their forest properties were more active than those who inherited them [19] . Harvesting activities were more common on larger properties and on higher quality sites [20] and on properties under single ownership than those under joint ownership, despite their smaller size [21] . In addition, there was more activity on properties in Southern Sweden compared to Northern Sweden, despite the smaller size of the former [19] .
However, even though previous research has shown that forest management behavior differs between several categories of small-scale private forest owners, the lack of quantitative information on management activities prevents a classification of Swedish private forest owners according to their management strategies. Therefore, regional and national assessments, such as forest impact analysis and future wood supply projections [22, 23] , regularly undertaken in Sweden, are based on present forest conditions, without taking into account the diverse forest ownership structure. The same management strategy is applied for all private forest owners, and this strategy is rather close to the production-oriented management of enterprise-owned forests. Therefore, the supply of wood and other ecosystem services may be over-or under-estimated in regional and national assessments that are regularly undertaken in Sweden. Information on forest management strategies of non-industrial private forest owners would allow taking into account the effects of the choices of strategies in projections of wood supply and other ecosystem services by means of including different management strategies for different groups of private forest owners when simulating forest development. In addition, if we had the ability to predict forest management strategies based on readily available information, such as property size and the age, gender and residence of the owner, predictions could be made about the potential impacts of changes in ownership on forest management and forest ecosystem services in future studies.
Our objectives were thus to determine the proportions of private forest owners in Sweden who employ different management strategies and to identify the most relevant factors in determining their management choices. We also tested the feasibility of predicting management choices from factors that are readily available from different existing data sources.
Methods
In this study, we analyzed survey results to determine the proportion of non-industrial private forest owners in Sweden who employed different management strategies. We analyzed the results using chi-square tests to identify the most relevant factors influencing the choice of management strategy by individual forest owners. We then tested the feasibility of predicting management strategies from factors available from different data sources, using regression models.
Within the Swedish research project, PLURAL (Planning for rural-urban dynamics: living and acting at several places), Statistics Sweden conducted a nationwide postal survey of non-industrial private forest owners in 2012/2013, asking for their opinions about the forest as a resource in the present and the future. The population consisted of forest properties of a minimum size of 5 ha, where the first owner was at least 20 years old, according to the Swedish property taxation register. Random samples of 1050 resident owners (living in the same municipality as their forest property) and 1050 non-resident owners (living in a different municipality) were selected, resulting in a total sample of 2100 forest owners.
The questionnaire, with 48 questions and several sub-questions, was sent out via mail in November, 2012, and was followed up with two reminders. A total of 60.1% of the questionnaires were completed, with higher response rates from married than from unmarried people. Otherwise, there were no major differences in background variables between owners that replied and those who did not [24] . For each reply, Statistics Sweden calculated a weight to account for the results for the entire population of private forest owners, which we used in subsequent analysis.
The questionnaire included questions about the owner (age, education, etc.), the forest property (e.g., size, certification), the owner's view on forests in general and their own forest in particular and their forest management activities. Forest owners were asked to choose which strategy best described their management activities among five different options [25] . We constructed the strategies based on experience from previous studies (e.g., [26] [27] [28] [29] ), aiming to offer the owner a choice of strategies that are at the same time distinct, coherent and prevalent.
 Strategy 1: I thin and clear-cut only on a small scale. I let the forest grow old, but I do not expect the harvest to increase in the future. (Passive) [30] .  Strategy 2: I harvest only on a small scale, so that the amount of old forest remains constant or increases. My management practices are oriented towards nature protection, for example to increase the proportion of broadleaved forest. (Conservation).  Strategy 3: I harvest a lot of wood by thinning, and I clear-cut as soon as the forest age permits. (Intensive).  Strategy 4: I manage the forest for increased productivity and future harvest opportunities.
Examples of my management practices are planting with soil scarification, pre-commercial thinning, ditching and fertilization. (Productivity).  Strategy 5: I harvest carefully and my management practices aim to increase harvest opportunities in the medium term. (Save).
We only used the 1169 satisfactory replies, which excluded multiple answers from 21 owners (1.7%) and missing answers from 68 owners (5.4%).
For our analysis, we differentiated between -hard‖ factors related to the owner or property that are available in different registers, such as gender and occupation (Table 1) , and -soft‖ (changeable) factors, such as knowledge of and interest in forestry issues (Table 2) . We included in particular those factors that have been shown to influence management activities and attitudes for different types of owners. We excluded or aggregated factors with insufficient entries in a contingency table of responses (Tables 1 and 2 ). To test for differences in management strategies among factors, we used Pearson chi-square tests of independence for categorical factors and analysis of variance tests for quantitative factors (age, gross income and property size). In order to determine the nature of the differences between the factor categories, the adjusted standardized residuals were interpreted for chi-square tests that were significant at the 5% level. As a measure of effect size, Cramer's V values were calculated together with the Chi-square test statistics. Interpretation of Cramer's V varies with the number of categories present in the smaller of the row or column categories of the contingency table (Table 3 ) [31] . Property size, which refers to all forests and not only productive forests, was analyzed as a quantitative variable, but also divided into 3 classes (>5-20, >20-50, >50 ha) and examined with a chi-square test. This classification allowed us to relate our results to data from the Swedish Forest Agency on a size class structure.
Both forest and ownership characteristics vary substantially between Northern and Southern Sweden. Productivity is higher in the south, and properties are larger in the north [32, 33] . Therefore, we analyzed our data separately for properties in Northern and Southern Sweden, as well for the whole country. The boundary between Northern and Southern Sweden was based on a combination of the Limes Norrlandicus [34] and the Swedish counties in which the properties were located ( Figure 1 ). 
North South
We used multinomial logistic regression models to test the feasibility of predicting management strategies based on hard factors. We used a stepwise forward entry method for all hard factors that were significant according to the chi-square tests, including all two-way interactions. Only factors that significantly improved the model (5% level) were retained. All analyses were conducted using the statistical software, IBM SPSS Statistics Version 21.
Results
The largest proportion of forest owners (almost one third in both Northern and Southern Sweden) stated that they manage their forest using the Save strategy ( Table 4 ). The Productivity strategy was chosen by almost as many owners (29% and 25% in the north and south, respectively). Owners of forest properties in Northern Sweden chose the Passive strategy more often and the Conservation and Intensive strategies less often compared to owners in the south. 
Hard Factors
Among the hard factors, property size was the one most closely associated with management strategy; the association was strong in Southern Sweden and moderate in Northern Sweden (Table 5) . Owners of small properties (up to 20 ha) chose the Passive, Conservation and Save strategies more often than would be expected based on a random choice and the Intensive and Productivity strategies less often. In contrast, owners of properties larger than 50 ha across the whole of Sweden chose the Passive strategy less often than expected based on a random choice and favored the Productivity strategy; in the south, there was also a preference for the Intensive strategy.
The ANOVA results also revealed significant differences in mean property size with respect to different management strategies in both Northern and Southern Sweden, as well as across the whole area (p < 0.001 for all three tests). The mean property size was significantly higher for owners who chose the Productivity strategy in the north and south and also for those in Southern Sweden who chose the Intensive strategy (Table 6 ). Properties were generally smaller in the south (48 ha) compared to the north (100 ha). Since owners of more than one property possessed significantly larger forest areas (p < 0.001) than those with just one property, the factor -number of owned properties‖ had a similar, but weaker association. Ownership of several properties was more common in Northern Sweden than in Southern Sweden (32% and 18% of forest owners in the north and south, respectively). Table 5 . Chi-square test results for Northern and Southern Sweden and for the total area; illustrating the association between management choices and hard factors, with r = number of categories present in the smaller of the row or column categories of the contingency table and the strength of association (Cramer's V, compare Table 3 ); only factors with at least one significant test result for one of the areas are shown; non-significant factors are shown in italics.
Factor (r)

North
South Total
Gender (2) 0 In the entire country, 35%, 12% and 38% of the properties between six and 20 hectares were managed with the Passive, Conservation and Save strategies, respectively (Table 7) , which means that almost 90% of small properties were managed extensively. In contrast, more than half of the properties larger than 50 hectares were managed by the Intensive and Productivity strategies. However, small properties accounted for only 10% of the area of total productive forest land owned by private individuals, while properties larger than 50 hectares occupied 68% of the privately owned forest area.
The second most important factor in explaining management strategies was an occupation in forestry (Table 5) , with 16%, 18% and 15% of forest owners with an occupation in forestry overall and for Northern and Southern Sweden, respectively. Working in forestry was moderately and slightly associated with management strategy in Southern and Northern Sweden, respectively. Forest owners working in forestry chose the Productivity (Northern Sweden) or the Intensive (Southern Sweden) strategy more frequently and the Passive strategy less frequently than would be the case if the choice were random. However, employment in forestry was also associated with property size; owners of properties larger than 50 ha were more likely to work in forestry compared to owners of small properties (north: p < 0.001, Cramer's V = 0.184, r = 2, n = 745; south: p < 0.001, Cramer's V = 0.173, r = 2, n = 355). There were small, but significant, differences in management choices between men and women and between resident and non-resident owners in Northern Sweden, but not in Southern Sweden (Table 5) . In Northern Sweden, female owners chose the Intensive strategy less often and the Passive strategy more often compared to men. Non-resident owners were less likely to choose the Save and Intensive strategies and more likely to choose the Productivity strategy compared to resident owners. It should be noted that non-resident owners with a property in the north lived further away (an average of 390 km) from their forest property compared to non-resident owners with a property in the south (an average of 136 km).
Neither marital status nor the nature of acquisition had a significant effect on management choices in Northern or Southern Sweden, but both were significant, with a small association for Sweden overall (Table 5) .
In general, owners that grew up on a farm did not choose different strategies compared to other owners, regardless of gender. Education, occupation (except for owners working in forestry; see above), ownership type (alone vs. with somebody else) or living on the property had no significant impact on management choices. The mean age of forest owners (62.2 years) was not significantly different among owners who chose different management strategies (ANOVA test, p = 0.075 in Northern Sweden, p = 0.192 in Southern Sweden). Mean gross income was 312,000 SEK and 351,000 SEK for owners with property in Northern and Southern Sweden, respectively, with no significant differences among owners who chose different management strategies (ANOVA test, p = 0.26 in Northern Sweden, p = 0.57 in Southern Sweden).
Female owners had somewhat smaller properties compared to male owners in both Northern and Southern Sweden; however the difference was not statistically significant. There was no significant difference in property size between resident and non-resident owners.
Soft Factors
There were clear differences in the size of the effect of soft factors between Northern and Southern Sweden (Table 8) . Membership in a forest owners' association, certification, existence of an up-to-date management plan, interest in forestry issues and knowledge about practical forestry and forest legislation all had a moderate impact on management choices in Southern Sweden, but only a small impact in Northern Sweden. The importance of economic income from forestry was moderately associated with management choices in both Northern and Southern Sweden and increased with property size (Figure 2 ). There were strong regional differences; properties in Northern Sweden were about twice as large as those in Southern Sweden for all levels of importance of income from forestry. More than half of the owners (54%) who placed little or no value on their economic income from forestry had properties smaller than 20 ha (49% and 61% in the north and south, respectively), compared to 15% of the owners who valued economic income highly. Interest in and knowledge about forestry was also related to property size: owners of larger properties were generally more interested in and knowledgeable about forestry issues (north: p < 0.001, Cramer's V = 0.21, r = 3, n = 733; south: p < 0.001, Cramer's V = 0.23, r = 3, n = 349).
Several soft factors were only slightly associated with management choice, including the occupation of the owner or someone in their household, hunting area, influence in the local community, keeping up a forestry tradition and nature protection. There was no significant difference in management choices associated with other factors, such as producing wood for own use, keeping the forest in the family, keeping in contact with family friends/childhood environment and having friends/family working in forestry.
The majority of owners outsourced some of their forestry activities, such as final felling or planting (81% and 84% in the north and south, respectively, outsourced forestry activities at least once). Owners who chose the Passive and save strategies bought forestry services less often than owners who chose the Intensive and Productivity strategies. This factor was also related to property size; owners of larger properties bought forestry services more often (north: p < 0.001, Cramer's V = 0.2, r = 4, n = 733; south: p < 0.001, Cramer's V = 0.33, r = 4, n = 352). There was a similar, but weaker, relationship between buying advisory services and both strategy and size of property. Seeking professional advice was quite common (64% and 71% of owners in the north and south, respectively, have engaged advisory services at least once).
About 12% of owners in both Northern and Southern Sweden planned to buy more forest land within the next five years. There was a small association between management choice and likelihood of buying more forest land within the next five years in the north; owners employing the Productivity strategy were most likely to express the intention to buy more forest land, while the opposite was true for owners who chose the Passive strategy. In contrast, 23% and 17% of owners in the north and south, respectively, were planning to sell/transfer (some of) their forest land within the next five years. There was only a small relationship between this factor and management choice in Southern Sweden, with owners who chose the Passive strategy being more uncertain (answering -do not know‖) than others. 1 FOA, forest owners' association; the answer -do not know‖ was excluded to avoid low cell counts; it was given by 0.4% of the owners in Northern Sweden and 1.9% in Southern Sweden; 2 The answer -do not know‖ was excluded to avoid low cell counts; it was given by 8.3% of the owners in Northern Sweden and 6.6% in Southern Sweden.
Figure 2. Mean property size of private forests whose owners ascribed different levels of importance to income from forestry for Northern and Southern Sweden and overall (total).
The Passive and Productivity strategies had the strongest associations with soft factors (highest absolute adjusted standardized residuals), while the choice of other strategies varied little among different categories of factors. Owners who chose the Passive strategy were less interested in forestry issues and were not dependent on economic income from the forest. Owners who chose the Productivity strategy were more interested in and more knowledgeable about forestry issues and attached more importance to economic income from forestry. Only 43% of the owners who chose the Passive strategy had an up-to-date forest management plan (46% and 36% in the north and south, respectively), compared to 71% of the owners who chose the Productivity strategy (69% and 76% in the north and south, respectively). Members of a forest owners' association (40% and 44% of owners in the north and south, respectively) and forest owners with certified management practices were more likely to choose the Productivity strategy. Certification was much more common in Southern Sweden, where 30% of the owners stated that they had certified their forest compared to 10% in the north. It was remarkable, however, that 15% of the owners (17% and 12% in the north and south, respectively) did not know if their forest was certified or not. Certification and membership in a forest owners' association were associated with the size of property: larger properties were more often certified (north: p < 0.001, Cramer's V = 0.17, r = 3, n = 754; south: p < 0.001, Cramer's V = 0.31, r = 3, n = 355) than smaller properties, and their owners were more often members of associations (north: p < 0.001, Cramer's V = 0.16, r = 2, n = 733; south: p < 0.001, Cramer's V = 0.22, r = 2, n = 355), especially in Southern Sweden. In Southern Sweden, owners who chose the Intensive and Productivity strategies valued influence in the local community more than owners who chose other strategies.
While residence had no significant effect on the membership in a forest owners' association or the level of certification, non-resident owners were more likely to have an up-to-date management plan in both Northern and Southern Sweden (57% and 48% of the non-resident and resident owners, respectively, in the entire country, p = 0.004, r = 2, Cramer's V = 0.097, n = 1,154). Non-resident owners outsourced forest management activities more often and were less knowledgeable about practical forest management matters. There was no difference, however, in general interest in forestry issues, nor in economic interest between resident and non-resident owners.
Female owners assigned less importance to forestry as an occupation and to hunting area compared to male forest owners. However, there was no gender difference with respect to economic interest. There was a strong relationship between gender and practical forestry knowledge: only 16% of female forest owners thought that they had (very) good knowledge of practical forestry, compared to 61% of male owners. There was a similar, but slightly weaker, relationship with interest in forestry and knowledge about legislation. Only 11% of female owners replied that they managed their forests on their own, compared to 37% of male owners (with no large differences between Northern and Southern Sweden). Female owners managed their forest more often than men with co-owners or family members (women 28%, men 12%) or engaged outsiders (women 61%, men 51%).
Predicting Management Strategies
We constructed separate multinomial logistic regression models for Northern and Southern Sweden. The one for the north was significantly better at predicting management choices than a model with no predictors (likelihood ratio chi-square = 117.2, p-value of <0.001). However, the pseudo R 2 values
were not very high (Cox Snell's R 2 = 0.146; Nagelkerke's R 2 = 0.154). The model classified 41.2% of answers correctly, 10.3% more than would have been the case with an empty model. While the model was very effective at correctly identifying the Productivity strategy and was reasonable at correctly identifying the Passive strategy cases, only 30% of cases in the Save strategy and none in the Conservation and Intensive strategies were classified correctly ( Table 9 ). Significant terms in this model included property size, residence and an occupation in forestry. All intercepts in the model for Northern Sweden were negative and significant (Table 10 ), indicating that owners of properties larger than 50 ha had a lower likelihood of choosing the Passive, Conservation, Intensive or Save strategies compared to the Productivity strategy. Having a small property (>5-20 ha) increased the likelihood of the owner choosing the Passive, Conservation or Save strategies. Working in forestry decreased the likelihood of choosing the Passive or Save strategies compared with the Productivity strategy, while resident owners were more likely to choose the Intensive or Save strategies instead of the Productivity strategy compared to non-resident owners. In general, the odds ratios for size classes were higher than the odds ratios for other factors, indicating that property size had a greater impact on management choices than other factors. The multinomial logistic regression model for Southern Sweden was significantly better at predicting management choices than a model with no predictors (likelihood ratio chi-square = 126.34, p-value of <0.001). The pseudo R 2 values were higher than those for Northern Sweden (Cox Snell's R 2 = 0.299; Nagelkerke's R 2 = 0.313). The model classified 39.9% of the answers correctly, 9% more than an empty model. While the model was reasonably good at identifying the Passive and Productivity strategies (63% and 56% correct, respectively), it correctly classified only 33% and 19% of the Save and Intensive strategies, respectively, and none of the Conservation strategy cases (Table  11 ). Significant model terms in Southern Sweden were property size and working in forestry. Owners with properties larger than 50 ha who were not working in forestry were less likely than owners of smaller properties to choose the Passive, Conservation, Intensive and Save strategies, as indicated by the significant negative intercepts (Table 12 ). Owners of properties between 5 and 20 ha were most likely to choose the Passive strategy (highest odds ratio), followed by the Productivity and Save strategies, compared to owners of properties larger than 50 ha. Working in forestry decreased the likelihood of choosing the Passive or Conservation strategies, while it increased the odds of choosing the Intensive strategy instead of the Productivity strategy. As in Northern Sweden, the odds ratios for size classes were generally higher than the odds ratios for the working in forestry factor, indicating that property size had a larger impact on management choices than an occupation in forestry. 
Discussion
Forest ownership is changing in Sweden, with a decreasing proportion of farmers, a slowly increasing proportion of female and non-resident owners and decreased dependence on economic income from forestry. An understanding of how this is likely to affect forest management is very important for policy makers at national, regional and municipality levels, for the forest industry and organizations with an interest in forest issues. In addition, knowledge about the distribution of management strategies among non-industrial private forest owners is important for wood supply forecasts and for assessing the development of other forest ecosystem services at the landscape, regional and national level. Therefore, we analyzed the proportions of five different forest management strategies among non-industrial private forest owners and how the strategies are associated with hard factors (age, property size, gender, etc.) and soft factors (attitudes and objectives) related to forest properties and owners. Previous studies on non-industrial private forest owners have either focused on management objectives or activity levels. However, objectives are not necessarily completely reflected by management strategies, and the level of activity is closely related to forest conditions. In addition, different attitudes and objectives do not necessarily result in different management strategies, while the same objective can yield different strategies. For example, it is conceivable that passive and recreationist owners, which are identified in several forest owner typologies [15] , manage their forest in a similar way. On the other hand, multi-objective owners may have a rather large variety of management strategies. This is why we chose not to focus on objectives, but on actual management behavior. The management strategies we defined did not assess the level of activity directly, but instead, provided a subjective interpretation by the forest owners of their own management behavior. Even though it is conceivable that forest owners apply several different management strategies in different parts of their property (e.g., key biotopes, forest around the house, special recreational spots), we assume that their management choices specified in the survey correspond to their main approach to forest management.
Our results show that a substantial share of non-industrial private forest owners do not seem to manage the forest very intensively (Table 7) . Between 85% (for the smallest property size class, 6-20 ha) and 46% (for the largest property size class, >50 ha) of the forest owners state that they manage their forest according to the Passive, Conservation or Save strategy, i.e., supposedly less intensively compared to enterprise-owned forest. This could mean that the forest impact analysis and future wood supply projections, which are regularly undertaken and widely used in Sweden, overestimate potential wood supply from non-industrial private forest, because no reductions in harvest propensity for non-industrial owners are regarded in these studies. Future forest resource assessments on the national, regional or landscape level should take the diverse management strategies of private forest owners into account. With the results from our study, it would be possible to stratify non-industrial private forest owners according to their management strategy. However, given the rather high average age of private forest owners and the fact that around one fifth of the owners plan to sell or transfer the property within the next five years according to our survey results (Table 8) , it can be expected that a substantial share of forest properties will change their owner during the coming years. The new owners may prioritize other forest-related values and choose management strategies differently in the future, which should be kept in mind when using our results for long-term projections.
According to our results, property size was the most important factor for forest owners in choosing a management strategy. Property size has been reported to be an important factor also in other studies, in Sweden and elsewhere. For example, Lidestav and Ekström [20] found that harvesting frequency increased with property size. Umaerus et al. [5] found that forest owners who did not claim traditional forestry as a current activity had significantly smaller forest holdings compared to owners with some ongoing business activities. In addition, Ingemarson et al. [3] showed that -passive owners‖ owned smaller estates compared to other groups of owners. Size of forest holding was often identified to be an important determinant of landowner behavior and to correlate with management intensity [18, 35] in the United States. We found that property size was related to various soft factors (e.g., economic importance, interest and knowledge about forestry issues), which we found to be more relevant to management choices than hard factors (with the exception of property size), especially in Southern Sweden. Owners of larger properties often chose the Productivity strategy, since income from forestry was important to them; in addition, they were particularly interested in forestry issues. Forest management is less relevant to the economic income of owners of smaller properties [36] , who therefore tended to choose the Passive strategy. Property size was more strongly associated with management choices in Southern Sweden, where properties were generally more productive and smaller than in Northern Sweden. Our size class aggregation may not have been optimal for conditions in Northern Sweden; however, we used the same size class aggregation for both regions, since we wanted the results to be comparable.
Even though male and female forest owners differ in their forest-related values and activity levels [7, 21] and in their forestry-related interests and knowledge (Table 8) , we found that management choices and economic interest in the forest are quite similar for male and female forest owners. This could be because the Swedish forestry sector has traditionally been and still is dominated by men [5, 6, 37] . Most female owners are married and may make decisions about forest management together with their husband or co-owner, or even leave (some of) the decisions to him [37] . Umaerus et al. [5] found that women are rarely the operational managers in family forestry holdings, even though they represent 38% of the owners. Women manage their forest far less often on their own (12% of female owners compared to 43% of male owners) according to our results. This could also explain some of the difference in activity levels between male and female forest owners. However, higher activity levels do not necessarily mean that the forest is managed more intensively. It could be that men are more often active, as they do part of the job themselves, but on small areas, while women more often engage outside help and activities are more seldom, but then, maybe cover larger areas.
Distance to the forest property was one of the few factors that influenced management choices for owners with a property in Northern Sweden, but not in Southern Sweden. Longer distances to their property for non-resident owners with a property in Northern Sweden compared to non-resident owners with a property in Southern Sweden make frequent visits more difficult. Non-resident owners with a property in the north may have chosen the Productivity strategy more often, since non-resident owners outsourced forest management more often than resident owners.
Our results highlight that management strategies do not have a particularly strong association with forest ownership objectives, with the exception of the objective, economic income, which had a medium strong association with management strategy. One reason for this could be that forest management activities, such as final felling and thinning, are highly mechanized and frequently outsourced in Sweden [33] . Both planning and management activities are often conducted by forest owners' associations or enterprises, which means that management of private forests not only depends on the attitudes and behavior of private forest owners, but is also influenced by their forest managers. Kindstrand et al. [38] have shown that the perception of private forest owners and professional forest managers regarding the importance of certain forest services for the private owners differ. Private forest owners value traditional forest services (wood supply and family traditions) less and environmental (biodiversity) and recreational functions of the forest more than the forest managers think they would. The diverging perceptions between forest owners and forest managers can help explaining why forest owners' values and attitudes do not necessarily affect their forestry practices. Thus, better communication is needed between private forest owners and their forest managers [38] . Forest managers need to improve their understanding of the owners' objectives and how to follow them in all management decisions.
We found a lot of uncertainty in predicting management choices based on hard factors available from standard registers; only about 40% of the owners were classified correctly in our regression models, even though the models were statistically significant (Tables 9 and 11 ). While the identification of owners choosing the Passive and Productivity strategies by the regression models was acceptable, identification of owners choosing the Save strategy was poor, and the models largely failed in identifying owners choosing the Conservation and Intensive strategies. One possible reason for this may be limitations in our study design. There is a large variety in management practices among non-industrial private forest owners, and to our knowledge, there have been no attempts to classify Swedish non-industrial private owners' management practices before. We aimed to offer respondents a choice of strategies that are at the same time distinct, coherent and prevalent, based on experience from previous studies on non-industrial private forest owners. Nonetheless, our strategies may not have been sufficiently well chosen or they may have been ambiguous. In future studies, it would be useful to test the suitability of the management strategies for describing different categories of management behavior and the comprehensibility of the strategies for the respondents. Another limitation is that our study did not include potentially important factors, such as length of ownership, which has been shown to be important, as new owners are often more active harvesters [39] , and factors related to the state of the forest (e.g., age class distribution and volume of wood). However, we believe that the most important reason for the unsatisfactory performance of the regression models is that forest owners are individuals, each with their own history, circumstances and objectives, so that the choice of management strategies is difficult to predict only based on the hard factors identified in our study. Forest legislation in Sweden allows owners a lot of freedom in their management decisions. Owners' management choices are probably influenced by many interacting factors. In future studies, it would be interesting to investigate the link between the forest management objectives of owners and their management strategy in more detail.
Conclusions
To conclude, our results stress the fact that there is a considerable variety in management strategies among non-industrial private forest owners, which should be taken into account in future forest resource and wood supply projections. On the other hand, the expected changes in forest ownership, such as the increasing proportion of female and non-resident owners, are not likely to lead to substantial changes in forest management according to our results. Property size was the most important factor in determining the choice of management strategy, with owners of larger properties more frequently choosing a more production-oriented management strategy compared to owners of small properties. Thus, potential changes in the property sizes of non-industrial private forests could have noticeable effects on future forest management in these forests.
